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Transportation by Aeromarino Navy 
Flying Cruiser has proven advantages 
over all other methods of travel. 

The opportunities for organizing fleets 
of these airboats into daily service have 
scarcely been scratched. 


We have helpful data on advisable 
routes, ports of call, etc., and invite 
inquiry. 

The chance for success in the world's 
greatest transportatioD advancement is 
here and waiting for you. 
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/\ IRPLANES and Automobiles are amilar; it is not the cost of buy- 
ing a machine, but the cost of operating it that counts. 

pOR PLEASUREI the initial cost is not considered but the opera- 

pOR PROFTFf the initial cost and operating expense are considered 
^ and hgured against a logical return on the investment. 

'pHE new BACO commerdal planes produced from two years' 
experience of after-thr-war development equipped with light-weight, 
econcmucal. air cooled. Radial Engines, are practical. The require- 
ments of low initial cost and low operating expense are fulfilled. The 
capacity to transpoH. either men or materials, guarantees profitable 
operation. 
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N apoleon said that he beat the Austrians_W- 
cause they did not know the value of five minutes. 
Time is the greatest single factor in the Commercial 
World— the Airplane the greatest single victor over 
time and space. 

Big Business today recognizes that a difference of five 
minutes may mean win or lose. 

One of the world’s biggest Railway Systems places 
such high value on being On Time that it rebates in 
cash for every hour its express trains are late. 

Flying as the Crow flies— unhampered by snow-cov- 
ered rails and the many delays that beset “Elarth 
Bound” traffic— Martin Airplanes, winged victors of 
the sky, offer to modern business an On Time assur- 
ance without a parallel. 

If ordinary methods do not meet your transportation 
problems write to us on your business stationery. 
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Britieh Admiralty on Aircraft 

T he First Lord of the Admiralty in explaining the 
British naval estimates for 1920-1921 gave as his opin- 
ion that the capital ship was not doomed by aircraft. 
He is quoted as saying “Kor at present could the Board of 
Admiralty subscribe to the statement that aircraft have 
doomed the capital ship. Aircraft are certainly of the 
holiest importance in naval tactics, as regards reeonnoissanoe, 
torpedo attacks, and artillery observation, bat their role in 
present circumstances is that of an auxiUaiy and not of a 
mbstitutc for the capital ship.” 

Tliis statement was made some time s^, but it is significant 
that reporta from London indicate that the British capital 
ship pn^ram has been temporarily halted. 

The Significance of Secrecy 

F or the last two years it has been generally assumed that 
the United States bad complete information of what 
progress was being made in other countries in aircraft 
development. Mach was written regarding the great improve- 
ments that had been made in coirstruction and specialization. 

Suddenly, last year, the channels of information seemed lo 
close and now it is almost impossible to learn u-liat the more 
advanced of our former allies are doing in the expansion of 
their air services. The prime question of aircraft carriers Is 
a specific instance. Our information on foreign ships of 
this type is meager and little seems to be forthcoming from 
the usual channeis. Such a condition will give rise to diffi- 
caltics which may cause the cry for disarmament to taka on 
a new tone. If nations are willing to have their army and 
nav}’ programs known, bnt withhold at the same time their 
air program, the concinsion must be Tcaehcd that it is in this 
brauch of armament that the most significant developments 


Length of Tail Surfaces Arm iu Monoplanes 

I X standard biplane design a rule vebich is fairly well 
established is to make the arm of the tail surfaces, or the 
distance from the center of the horizontal tail surfaces 
to the center of gravity of the machine about three times the 
length of the wing chord. 

When a monoplane design is employed, excessive span is 
avoided- — with resulting increase in w'eigbt of wing constnic- 
tioD and unwieldiness— by catting down the aspect ratio from 
tbe customary seven or six to a value as low as four. The 
cboril is thereby lately increased. If tbo horizontal tail 
mrface area is given the same percentage of the tring area 
as in biplane practice, it would seem at first sight lineal to 
increase the distance from tbe tail surface center to the center 
of gravity in proportion to tbe increase in chord. This would 
involve lengthening of the fuselage which means again in- 
crease in weight of tbe fuselage and increase in overall 
tensions. What is at first logical is therefore not desirable. 


It should also be remembered that if tbe chord increases iu 
tbe monoplane very largely, the moment of inertia docs not 
increase in anything like the same proportion. This has a 
very important bearing on the problem. 

If the tail surface arm of tbe long chord monoplane wen 
made three times the chord length, the d^^ree of static sta- 
bility would remain what it is for the ordinary biplane, but 
the relative damping effect In dynamic oscillations would be 
very greatly increased. Since the damping in an ordinary 
biplane is ample, this increase in relative damping effect, 
would be superfluous, if not positively undesirable. 

It is not suggested that in view of these preliminary 
considerations, the designer of the monoplane should at oncii 
make a radical reduction in proportiorung the tail arm, bnt it 
U believed that a further consideration of the problem of 
redneing the tail ann might be worth while. 


Aileron Factors of Safety 

I N considering the safety of the tail surfaces of an airplanrv 
arbitrary values are generally set for the loads per square 
foot to be imposed. Sometimes consideratiou is given to 
the maximum tail loads possible with reference to the center 
of pressure movement on the wings. In considering the 
safety of the ailerons, it would seem that something better 
tiian the arbitrary setting of a certain load per square foot 
U possible. 

The loads whicb can be imposed on the ailerons depend to 
a certain extent on the pilot’s strength. Bnt in a smaT 
marine with the narrow chord ailerons of modem prsetica, 
the pilot might never have U> exert himself greatly to obtain 
maximum displacement of (he ailerons. The question then 
arises as to what the aileron loads would indeed be related to. 
They would certainly be related to the loading of the main 
surfaces and also the factors of safety of the main surfaceu. 
The logical process would be to atgue ns follows: tbe normal 
wing loading is so much, the factor of safety for the wings 
is so much; under a given maneuver condition the loading 
OR the wings approaches the product of these two values. 
When the wings arc under this heavy load, a maximum 
displacement of the ailerons imposes a greater local load on 
the wings. The ailerons themselves have a loading, wbirh 
from pressure distribution experiments, wc know bears a 
certain ratio to the loading on the wing surface in front of It. 
From these considerations a fairly sound rule mi^t be de- 
duced, relating the aileron factors of safety to tbe design of 
the ship as a whole. 


Airship Mooring Masts 

T he mooring mast which is illustrated In this issue is im 
important development which has proved successful. 
By its use tbe cost of eirship opetaUou will be eou- 
siderably reduced and giaater safety will be achieved. 
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SiPE View op tbe X.B.l-A 

A veneer body and a 300 Up. Wright engine, which is better 
than the Liberty for high altitude work where n booster is 
not fitted. 

The machine ban been tested to show 133 m.p.h. at ground 
level, and 129 m.p.h. at 6600 ft., down to 83 m.p.h. at 22,400 
ft. altitude; the Bristol had a speed of about 119 m.p.h. at 
6600 ft. and of IWi at 16,000 feet altitude. Comparad with 
the D.H-4 the machine on which production for overseas 
centered during the World War, the X.B.1-A has the advantage 
of about 13 m.p.h. more speed at the ground and 9 m.p.h. at 
6500 ft. The X.B.1-A climbs to 16,000 ft. in 19 min., com- 
pared witb the Bristol 6gure of 21 miu. 20 sec. to 16,000 ft., 
and the D.H.4 of 24 min. 

It will be at high altitude that the pilot will see a big im- 
provemeut on the D.H.4-B. From 16,000 ft. upward it will 
be found much fester, much more maneuverable, much lighter 
on controls and altc^ether more like a single-seater fighter 
than any other plane of this type heretofore produced or used, 
by the U. 8. Army Air Service. 

The flying qualitiee have been found to be exceptionaHy 
good at ^1 ^titndes. The airplane is neither noee heavy nor 
tail heavy, due to the adjustable stabiliser, which is very effec- 
tive. The airplane can be flown witb bands off; it will also 
glide with hands and feet off eontrola 

The landing qualities are also very good. .It requires about 
600 ft. to complete a landing in calm air. There is no ten- 
dmey to nose over, and it taxies very well, though the rudder 
ie small snd the tail skid ia not steerable. 

Visibility is exceptionally good ahead and above. Pilot 
and gunner are both able to look ahead, above and below the 
top wing. The lower wing, of eonrae, as in aU biplanes of 


NlQCT ObSEBVSTIOH AlRPI~tSE 

Upper PInne ( Including Center Section i 

Span. 30 ft., 4 9/16 in.; chord, 66 in.; nrea. with aileronH, 
202.8 sq. ft.; incidence, 1% deg. 

LoicerPUnm 

Sptin, 39 ft., 4 9A6 in.; chord, 66 in.; area. 202.8 sq. H.; 
incidence 1% deg. 

Number, 4; Arrangement, same on both planes; length, 86 
in.; chord, 23 9/16 in.; upper area, 13 aq. ft.; lower len^h, 
86 in.; lower chord, 23 9/16 in.; lower area, 13 sq. ft.; total 
area, 52 aq. ft.; distance from center of ailerons to longitnd- 


Arca. 17 sq. ft. each; dimensions, chord, 48 in., span. 61 
in.; contents, none. 

StnbiUxcr 

Area, 22.5 sq. ft.; setting, neutral. 

Elcvntor 

Area, 11.5 sq. ft., each; distance from leading edge of ele- 
vator to C. O, of airplane, 16 ft, 10 in. 

Rudder 

Area, 73 sq. ft; distance from rodder hinges to C. O. of 
airplane, 16 ft 10 in. 
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Number of wheels, 2; tread, 66 in.; shock-absorbing 
rubber; braJdng device, none; wheels ahead ' - ^ - 




Bulributon of IPeight 

Weight empty (with water). 2,010 lb.; anniunent aad 
equipment, 283 lb.; crew, 360 lb.; gasoline, 305 lb.: oil, 36 
ib. Weight loaded, 2,994 Ib. Wei^t on front wheels (tail 
skid on ground), 2,626 lb.; weight on tail ^d (tail skid on 
ground), 368 lb.; weight on front wheels (flying position) ; 
2,739 Ib.; weipflit on tail sUd (flying position), ^Ih Cento 

ofgrovi^ (d&tance from wheels in flr^ ' ' '• '*■ 

' ••'lo. ft, 7.38 lb. Weil' 

1 throttle at 10,000 t 


Ares, 10.3 aq. ft 


One Wright, model H; 300 hp., at 1800 r.p.ni.; weight, 
diy, 632 lb.; gaa consumption, 0.621 Ib. per bp. hr.; oil 
consumption, 0.066 lb. per hp. hr, ; weight of water in engine, 



type, NAV-6, with altit 

16,000 ft. Water-jacketed manifold. The radiator 
at McCook Field and is mounted in the nose; frontal i 
3-16 sq. ft; depth, 4 in.; length, 32Vi in.; width 26% m.; 
radiator surfece, 106 sq. ft; temperature adjustment, vertii^ 


c shutter; water cap, 42 lb.; flow, 47 gal. per min. with- 
it overflow; Boyce thermometer; weight, 128 Ib. full, 86 Ib. 
empty; type, round tube, hexagonal ends; water capadty of 
whole system, 106 Ib. Sharks; Venturi system, with expaa- 
sion tank integral witb radiator. Exhaust pipe is a 4 in 1 
long manifold. Capacity of two lubrication oil tanka, 4.2 
gal.; oil pressure, 65 Ib.; oil temperature, 60-56 deg. Cent.; 
gear type pump, dry sump. One toneplate fuel tank (64 
gal.) back of enpne, under pressure; capadty gauge intended 


A-erottaoticsl Engine Testing Stations 

Jinboratories for the testing of seronautical engines, both of 
old and new des^ are located at D^^n, Ohio, for the Army ; 
at the Washington Navy Yard, Washii^ton, D. C., for the 
Navy; and at Langley Field, Virginia, for the National Advi- 
soiy Committee for Acronantics. Upon the request of either 
the Army, Navy or the National Advisory Committee for Aero- 
nautics, the Boreau of Standards, Washington, D. C., will 
carry out tests of engines and accessories with special refermice 
to their performance under altitude conditions, in a special lab- 
oratory designed for this purpose. 

Inventions and new appliances applicable lo aeronaotice; 
engines may be submitted to the National Advisory Committet- 
for Aeronautics, Washington, D. C., whose Committee on 
Power Plants for -Aircraft may arrange for test by the Govern - 
ment of engines or devices which it may approve. 

Unless a designer or inventor can furnish data of intoeir. 
showmg that his proposed engine has passed the research stagi* 
and is of immediate value for use in military or commereinl 
nirernft, the Government will not test the engine at its ex- 
pense. On the other hand, if an engine shows promise of de- 
velopment, either the Army or the Navy will bear the ex- 
nensc of test and of further development. 

It is not the i»1iey of the laboratories mentioned to make 
tests of aeronautical engines for any one who may offer then 
for that purpose, bnt to do so only when in their judgment 
the engine is worthy, or on specific recommendations for the 
N.A.C.A. 

Aircraft engines msj' be submitted to the Director of Air 
Service, Washington, D. C., or to the Navy through the En- 
gineering Chief, Chief Bureau of Steam Engineering, Navy 
Building, Washington, D. C. 

Inventions and unpatented new appliances applicable lo 
aeTonantieal engines submitted to any War Department office 
must be forwarded to the Inventions Section, Operation Divi- 
sion, General Staff, State, War and Navy Building, Washing- 
ton. D. C. 

There are no government funds available for aiding new 
enterprises or developing private inventions. 


Aviation School Expands 

An indication of the growth of interest in flying on the Paci- 
fic Coast IS the fact that the Dndrey Aircraft CorporatioD 
which for the past year has been conducting ground and flying 
courses at Portland, Oi^on recentiv concluded a five year leose 
of a building at lWi-107 North 11th St. which vrill give them 

Shops have been established so that the shop and leetnre 
work of the school can all be done in the new headquarteiv. 
much larger quarters for their school. 

It is planned to continue giving the flying instruction at 
Bloomfield field, where the school maintains hangars and other 

The Si-bool, which has been in exisUnee less than a year 
already, has about eighty students, and this number is bmag 
rapidly angmented, according to su announcemeut of the 
company. 

Officials of the school hsve announced Chat additions to the 
shop and other equipment of the school are to be made im- 
mediately, looking to making it the most modem aviation 
school west of the Mississippi river. This will inelnde pur- 
chases of maebinea, airplane parte and airplanes. 
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Fuel Feed Systems for Airplanes 

By L. B. Lent 



oimi loadis; and all poaitiona nt tbe plane in Sight. Bnt 
a most impoTtent eonaiderntioD is that thia most be aocom- 
gUahed while Tedoeing chances of leakagx) to an abeolnte 
BPixnam, thos lowering or eliminating tbe Sre hazard. 

One of the main, bnt indireet, eaneea of leakage is the 
daractcr of the strorture in whi^ the storage and ddiveiry 
^sterns are installed. An airplane is by no means rigid and 
it tabjcct to more or less vibration and this in tnm indoces 
iti^ns in tbe piping system eairied thereon which are some- 
iDim very severe. It U these vibration strains which axe the 
prolific cause of leakage and mpture ; and both occur moatly 
St joints and oonnections, so that for urptane work there have 
been developed types of conneetions adapted to tbe work, bat 
Whicb at present are stilt tbe sootee of moeh annoyance and 
Moble and sometimes of fatal aeeidents. That leaks in gas 



OejSnliion o/ DittriUoion SrsUmt 

The several methods of distribntiDg gas to one or more 
eaibnretoxs of the power plant may be defied as the praciiiy 
ijistem, the air pressvra system and pump system. Some 
makers nse a combination of two of them in the same plane. 

It is preenmed that the reader is familiar with these, bnt 
It may be well to state that the pure gravity system r^cs on 
t diiferenoe in relative elevation between the ta^ and the car- 
buretor bowl to indoee a sofScient Sow of gas as in the 
Cnrtiss JN-4D planes. 

The air pressore system employs an ^ pomp, driven by the 
engine, to create sufficient air pTsesnre in a closed taeir to 
force giu to the carbnrctor. Sneh a system is nsed in the 
De Haviland machine. In the pnmp system, some form 
pomp is nsed to force the liqnid throu^ the system. 


The grovity system is ideal if a soffic 
times be maintained and kept wi thin eei 


™The^ 


i all 


any gravity tank is es-^ . 

tuem are many cases in which it is impossible to «n«n>i con- 
veniently the main tank in such a position ss to supply 
nfficient head. For instance in most Liberty engine iiutal- 
n the valley between the cylinders is 
*_ n__ [,y gravity ftvim any 

, . Havi- 


Istions the carburetor ii . 

loo high in the fuselage to flow gas tc. 
possible main tank location. Henee, ii 
land plane- — — 


engines, anzUiary gas is 
the opper wings and f 


e Arm]’ ^ E 

,_i: 

o Liberty 


An overflow is of eootse 


of tile pomp 
provided from 


The advantsge af the gravity system when it is pcadble to 
Dse it are: simplicity of piping ^sUm and connections, posi- 
tive feed nnder proper conditions and Uttle danger of failure, 
doe to simplicity. 

The disadvantages are ; constantly decreasing head as gas 
tank smptiea and lUbility to momentary lack of gas, doe to 
inertia of gu in pipe lines caused by tbe motion of tbe plane, 

ProMtura SysTanu 

It should be unnecessary to disenas at length the oae of air 
pressore to drive gas oot of the tank and foree it through the 
system to the earbnretor, for tbe system at best U nothing 
bnt one means to an end and has little to commend it except ex- 
pediency in certain cases. Ite proper operation is bssed on 



an air-ti^t tank, t^t air lines snd on tbe proper foBetiooing 
of a spiing-Ioad^ air diseharge valve for releaang all eoce e ss 
w pnmped and so muntaining a c on stant air pieaauis on the 
tank, and lastly npon the contmoons operation of an engine- 
driven air pump, which however is osc^y qedte idisbia. 

This system is nsed bn many De Haviland planes in the 
Air Hail Service and is a sooree of much annoyanee and 
tronble. Air lines and tanks are dUB enlt to keep ti^t and the 
air relief valves are a sonree of mneh tronble and need mneh 
attention. There is «1»« a eombnstible mixtore of air and 
gas in the gas tank. One feels fairly safe in saying that thin 
system has served its porpose and will soon go into ue discard 


Potitkia Gat Pump Sf U m u 

And now let os consider briefly the positive gas pnmp 
system, which in tbe writer’s opinion deserves more consid- 
eration and thoQ^t than appeoia to have been pnt on it nntil 
qnite recently. It is obvioos that, in order to maintain o 
snfficient quantity of gas under proper preamre at the oar- 
bnretor, some method of controllmg tbe ontpnt of the pom]9 
or of retoxiiiiig tbe excess gas pnmped to the main tan!c 
must be used. Tbe two method most need are : An aoxiliary 
gravity tank which is placed at anfficient height above the 
earborstor to fnmish the necesaary head, with an overflow 
from this tank back to tbe tank to retom the exeesa gsa 
pomped; or some method of retorning the exeesa gas pomped 
through a retorn line containing a spring-loaded check, v^ve 
which can be set to open at a pre-detennined pensore and 
so maintain the preamre at Uie eszbnretor and also retorn to 
the snetion line or tank the ezesaa gas over thst bung eoii- 
Bomed by the engine. 


Typu o/ Pumpt 

The ^stem has suffered in the past from some U 
simplidty, bnt more from onieiiable pomps. Aboot all 
have been nsed, viz. plonger, gear and centrifiigal ■ 
many American machines they have been aetaated by 
form of wind power, osoally a small propdler or anemo 
A pomp driven Ity tbe engine is mneh bettor in aU re 
f^nt, beeaose it is positive and runs at a speed eomsp< 




!S8 





nitioR And instaJIpd ontside wh<»rp nn^' {HJAAible leakft^ U 
pmetically harmless. ForthemioTe, the chance of the leakage is 
reduced to a minimum by a reduction of the number of con- 
nections neccaanry, which eonnectiojw are the potential source 


Annealed copper tubing has 
for conve.ving gasoline and tbe 
has been rubber hcee. This tab 


function correctly, rather than endeavor to provide for all 
pose l>le contingencies of flight and so complicate system. 

For instance, instead of providng a complete auxiliary feed 
^.‘it'-ni i« ^ put into opemtion in case of failure of the main 
Bj'slc-in. it is better to make tbe main system so it will not fail, 
anti omit the auxiliary system. We do not use two crank 
shn s or two cam shafts, because one is liable to fail, but we 
do htii'd the one crank shaft so that its chance of failure is re- 
din'- 10 a iiiiuimuni. 

A simple gravity system using a single Unk with an arrange- 
ment tor priming the engine in starting is shown in Fig. L 
Th s svsteiu is reliable provided sufficient head can be main- 
tained at all times at the carburetor to supply gasoline satis- 
faetnnly to the engine. A small compartment is provided in 
the npper part of the tank which overflows through small 
holes into the main tank, and which is used to always supply 
gaso’me when inanoenvering the plane. From this illustration 
it will be noted that various distributing valves, cocks and other 
eoim.'diona provide for about every possible condition of 
flight. Even this simple system may therefore be somewliat 
complicated. 

Fig. 2 U a diagrammatical illnstratiou of the feed system 
niu-d in the original Army De Haviland-4 machines. An en- 
giiic-clriven air pump provides sufficient air pressure to drive 
Uic 'Tiuioline out of the main tank. An auxiliary tank in the 
ni>pi'r wing ser\re as an emergency tank. A hand pump, for 
piimT>ing air in the main tank in case of failure of the engine- 
driven immp, adds another piece of aiiparatns with the nec- 
essary P>p>“k- A priming system also ^ds to the amount of 
pi|H> and flttings. 

'i "rdor t« illustrate how a coniplc.’! svstein may be sim- 
plified in accordance with the thought that relUhle siioplicitv is 
preferable, reference may be made to Fig. 3. Consider a 
e\--tGrii in wldeb a pump is nsed to deliver gas from either of 
t«" links through a duplex three-way valve to the carburetor, 
with n retuin lino through a spring loaded check valve to either 
of the two main tanks. The main pnmp is driven from the en- 
gine. A hand pump is inserted in the system to furnish gns 
to the engine before starting. Tbe obvious first step in sim- 
plification is to retnrn the gas from the discharge to the inlet 
side of the pnmp ttirough the spring-loaded check valve which 
enn be set to maintain a given preesnre in the line running to 
tlie carburetor. Thns the excess gas pumped, over that 
n-f|uired by the engine, is returned to tbe inlet side of the pump 
instead of to tbe main tanks. 


line nnd bind and performance is unsatisfactorv. The cen- 
tijfn':iil pump is the most fool-proof of tbe various types, but 
its en.iacity and discharge pressure are functions of tbe speed 
and 'be head agmnrt which it operates nnd it does not meet- 

«ell »» might be expected from a snpcrfieUl 

I of the problem. 

,?ht that a good gear pnmp driven by the engine 
offer- as satisfactory a type for the work as any, unless it bo 
the t; |ie developed by the Army Air Service at McCook Field. 
— ■ a type of plunger pump using a sylphon brilows as the 
ment element and does away with tbe necessity of 
^kmg tbe dnvi^ shaft gainst leakage. ' At the present 


A few illustrations showing representative systems will per- 
hsp« give a better idea of the necessaiy pipes, 'valves and con- 
aertions than any extended description and may also induce 
some thought from the reader along the lines of possible and 
Biiirh-n^ed improvement. Bight here, it may bo said that 
it is believed to be better and safer to reilace any System down 
to the fewest number of eseential parts and then make all 
those parts of proper design and of sufficient strength to 


The next obvious step is to embody this retnrn lins in the 
pump and tons do avray witl. the necessary outside piping and 
fittings. The pump designed for this purpose by C. B. Kirk- 
hani is shown in Pig. 4, and the revised system using this 
type of pnmp is illustrated in F^. 3. 

It will thus be seen from Pig. 3 that such a O'Stem is con- 
densed to an engine-driven pump embodying the retnrn system, 
a line from the pump to the strainer, and a line from the 
strainer to the two main tanks. In tbe machine in which this 
system is used, the main tanks are at such an elevation that 
gns runs from them to tlie pump by gravity, tons obviating 
the possibility of air-binding the pnmp from any slight air 
teaks into tots part of the system. 

In the system illnstrated the onlv pipe inside the engine com- 
partment of the fuselage is a small length leading from the 
carburetor bowl directly downward to the point outside of the 
fuselage just below. From this point the line is run outside 
toe fuselage to the pomp and strainer mounted below, with the 
intake lines also mounted outside tbe fnselage, Most of the 
piping is therefore removed from any possible sonree of ig- 


i 


While moat all parts of a plane are aafetied by loeks and 
safety wires, boilders seem to have overlooked the proper lock- 
imr of nnioiui. In the onion illustration, a spring washer is 
inserted as shown. This not only tends to bold the two parts 
of the onion to a scat, bat piwenla baekiog oS. 

While it is possible to cover this snbjeet only in a more or 1^ 
soperfieial manner, it is hoped that what baa been here pre- 
sented may lead to a serions consideration of tbe snbjeet and 
perhaps to standardize all systems and parts that 
found by a thorough trial to be safe and 
important [>art of airplane ]>erfonnanee. 
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Third Anniul Aviators Ball 
The Third Anpnal Aviators Ball will be held this year at 
the Waldorf Astoria on Tbnrsday, April 7, 1921. O^ng to 
tbe unprecedented success of the Ball, both in 1919 and 1920, 
when the capacity of tbe Bitz-Carlton was grestly .overtaze^ 


Sperry Boys Interallied Material 


Waldorf, which allows half as mnch more dancing space for 
the coming Ball. The tickets will cost the same ak in past 
years— five dollars pins fifty cents war tax per person. 

Tbe four Committees of Patronesses, Patrons, Juniors nnd 
Aviators will have charge of the Ball, and the members of 

vioos memorable occasions. "Airc^^i^OM'’^ould'’'l^ 
addressed to the Ball Committee Headquarters, Aero OInb 
of America, 11 Enst 38th St., New York. 


_ .. Interallied Aircraft Corp. 

The Sperry Company is marketing these machines at prices 
ranging from $1250 to $4500 depending on the needs of the 

It is onderstood that Ur. Sperry ia bringing ont a small 
sport plane which is a modifleatioa of tbe Ueeeengcr he bnilt 
for tbe Army, which was described in tbe Nov. 16 iasoe of 
.u: ^ be wiU be resdy to . 


Long Distance Flying 

(The following srtiele, setting forth the importance of long 
distance Hying, is of special significance as it comes from 
CapUio Howard Doogt^ A S.. tbe Pathfinder of the Alas- 


Onb Tlai 


■F Royal Aer 


It is now possible for members of tbe Britieh Royal Aero 
Club to take op tbeir friends for a ride over the oonntry abont 
Crieklewood, London, in one of tbe dob’s airplans or to en- 
gage a pilot for the operation of the craft if the member U 
not, bimseif, a pilot At the standard rate of exchange the 
cost per boor for an Arroatrong-Wbitwortb or B.E.2E. two- 
.. . g^p^th “Pup” single sealer 


s 10 shillings higher. The r 


«of £25. 


beforehand, and the Uembers hiring tbe 
dUe for its retom to headquarters. 

2. If tbe machine ia away from headquarters 
twice tbe flying time (U. time in the air), an ad 
charge of £^2.0 for every 24 hours or part thereof will be 


the close of tbe war, the Air Service of every imixjT- 
tant country in the world has been conducting long distance 
fights. One of the first and one of the most spectacular was 
the crossing of the Atlantic Ocean in a land plane in a non-stop 
flight, and also of .supreme value was the splendid performance 
of the 0. S. Navy in crossing the Atlantic in a seaplane. The 
English air force has carried out flights to Australia and from 
Cairo to Cape Tovm. Tbe Alps have been explored by air- 
plane and flights from France to Northern Africa have been 
' carried out. In tbe United States, tbe -Army Air Sendee boa 
conducted a transcontinental reliability test; a transoontinental 
flight from San Di^o, California to Jacksonville, Florida; a 
fl^ht around the rim of the United States of almost 10,000 
miles; and a flight from New York City to Nome on the Bering 
Sea and return; a distance of approximately 9,000 miles. 

There are still individuals, presumably of average intelli- 
gence, who wiQ ask the qnesUon, “Why arc these dangerous 
l%hts attempted r’ It is a matter of courtesv to explain tbe 
reasons for such expeditions, but to the person who has paid 
any attention to aeronautics and its development, tbe reason 
b very obvious. 

It is only the attempt to accomplish difficult thln^ that will 
develop aviation. Long distance reconnaissance flying has met 
with such unqualiflod success daring the past year ^at it is 
poBsible to foresee the time when no part of tbe world will be 
inaccenslblc to airplanes. It has not boon the poUcy of tbe 
Cnited States Army Air Service to wait for the time to come 
when airplanes, specially designed for long distance flying, 
• • ■ ' • a for 


3. A machine may not be hired for lees than half-on-hour. 

4. If a Member uses up his supply of petrol or oU before 

returning to headquarters, an allowance v^ be made to him 
' " ' 'a production of re- 


were built Using tb< 
1cm tb«n half-nn-hour. purposes, we have 



rnlly accomplished fljghto tlist 
n considered impossible. We 


The exploratory value of such flights os these is nnlimitod. It j 
j— ...s. . .yen estimate the extent and I 


airplanes have never been b 


UinUtry 

. naibiUty for injury to the 
s frisods, or pilots, or for damage to any 
machine hired by any Member, or injuries to third parties or 
tbeir property, daring, or In connection with any fli^t 

9. All eommnnieations as to hiring of machines must be 
made direct to the Secretary, BOTal Aero Club, 3 Clifford 
Street, London, WO. 


Aside from the exploratory value of long distance reconnais- 
sanco flights, there is a verv material military value. Experi- 
ence and training, impossible of attairunent by anv other 
means, is to be had. Pilots and meebanies, who participate 
in such flints, carry on operations thousands of miles fruin 
their base. Every long distance flight ever attempted has 
given the flying pereonnri engaged a wonderful opportunity to 
study tbe art of flying. It affords tbe best opportunity to 
' ' ' ‘ ' of navigating instruments. Every flight has 

ual problems ‘ ' 


H. A. Bru 


0 with Aeromarine 


ta own individual p 
mpply a ■ ' 

mblems is the beet p 
lel. Practice flying < 


Henry A. Bruno wbo, for tl 
moployed by the Manufacturers 
publicity work, since January 1 has b 
tming and sales for the Aeromarine 
Co., Ine., Times Building, New York. 


n charge of adver- 


any way witt long dis 
already snceesafully c 

thing to foster and dsvelo,. , 

miUtary standpoint, tbe experioice and training gained h 


been invalnable. 


U. S. Commercial Aircraft Companies 

Prepared by the Manufacturer! Aircraft Association 


After careful examination of Air Service manufacturers 
1 operators reports, the Manufacturers Aircraft Association 
imated that there were on Jan. 1, 1921, one thousand air- 
il't in commercial use in the United Stattt and Canada. 

Due to the itinerant nature of much of tbe flying, and the 
k of any federal system of r^istration it was impossible 
trace the activities of all these msdunes. Bnt compreben- 
e' reports were received fran ei^ty-eight companies, con- 


trolling nearly five hundred machines. On this basis it in 
estimated that the one thousand aircraft flew six million 
miles and carried approximately 226,000 passengers. Tbn 
Manafacturer’s Aircraft Association reports that daring 19211 
the Army Air Service flew 6,250,000 miles. Naval Aviation 
1,600,000 miles, and tbe Air Mail, 1,500,000 miles. The total 
mileage in tbe air is estimated at 15,260,000. 


COMMERCIAL AIRCRAFT OPERATING COMPANIES IN THE UNITED STATES AND CANADA 
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THE NEW YORK TIMES, WEDNESDAV, JAXUABV 


A Sensation in 


WHAT HAPPENED! 

WHEN THIS FULL PAGE ADVER- 
TISEMENT WAS PUBLISHED 
IN • THE NEW YORK TIMES IT 
CREATED A SENSATION 

Pilots, managers of amusement resorts, yacht clubs, resort hotels, 
pulp and paper companies and aerial sight-seeing and passenger- 
carrying companies were quick to realize what an opportunity 
this was to purchase Aeromarine Navy six-passenger flying boats 
at less than one third of their original cost. 

In the Spring, when the supply of these boats is exhausted, the 
far-sighted men who order now will be able to double their mon- 
ey, for the simple resison that the boats can not be duplicated for 
less than $20,000. each, and it is already apparent that the sup- 
ply WILL be exhausted. 

One of these boats earned for its owner last season upwards of 
$1,000. per week. 

The possibilities for next season su-e much greater, because the 
public now realizes that flying boats are not only absolutely safe, 
but the most delightful mode of travel. 

Th« Aeromarine Companjr has invested hu ndreds of thousands of dollars to successfully operali 
flying boats for commercial purposes • All of this valut^le experience is at the disposal of companies operal 
Aeromarine flying boats - The supply of boats n limited - Send for booklet and further information to-day - 


ercial Aeronautics! 


vernment Takes Big Stej 
0 Encourage Aviation 

A e es the Sale of the Famous Navy Coast Patrol HS2 
[ Boats Valued at $18,480 Each for $6,160 per Boat 

tails of the Plan, of Special Interest to Automotive Men, which Will 
ic ,ce the United States at the Head oi the World in Commercial Aviation 




Naty HS-2-L Ffymg Boat (Un- 
converted^ F. 0. B. Natal Base- 
FhiWeifAfn. Nett York. Pma- 


Aetomar'mt'Nofs HSi-LSixSeat. 
Open Cockpit Flymg Boat, Model 
85. 





Price . $ej60.00 immediaU de- 


Price . $6^00.00 imrnediale de- 







FLYING LIMOUSINES 
AND FLYING BOATS 

Aeromarine 

1800 TIMES BUILDING | 


n g 1 n e 

PHONES B 


Aeromarine Sales Service Includes the Securing of 
ment Plan Which Makes It Possible to Pay for Th « 


-^^omarin^,. 


n g 

505 or 6147 


Inc . 

NEW YORK CITY 


Pilots and Mechanics. We Also Have an Esisy Pay- 
I Part, out of Their Earnings. Wire - Write - Phone. 


Naval Air Service Independence 


By Captain T. T. Craven 

Diitaor 0/ Naval AtialUm 


The Navy retains the view that the aeronautical arm sboulil 
be molded completely into the naval orfmnization. Otherwise 
it can not have that ftlll sympathy and support which comc-s 
only thn>ugh oloac familiarity and community of interest. 
The complete effectiveneaa of aviation in distant overseas 
operations can not be developed except throu^ close and in- 
timate axsoriatisn with a naval |>owtT: consequently, the 
advancement of Fleet Aviation will be retarded if the aero- 
naotical branch is in any dspnie separate and exists otherwise 
than as a dehnito and intefpal part of the Naval Service. 

The retention of Aviation as a concrete part of the organ- 
isation of the Navy and also of the Army may be defended 
under three separata beads. 


r the control o 


and the 


saUn< 


r the 


r posit 


be noted that as a part of the proposed organiuition of s 
great new department of the Oovemment. additionnl honsinp 
facilities and public works to accommodate the new branch in 
Washington and elsewhere mnst be provided separate and 
distinct from those now existing. 


' under which mav be discussed the 
ing all of Aviation in a ' 
if the production of 

3 produce under a single head 

oigaoication is ^luring, bat vrill not stand close serutiny, with 
the Aviation art in ite present experimental eondi'ion. Tiie 
Navy has not yet developed the type of maehine suited to its 
nce^ and until the present it has struf^led with the seaplane 
or with adaptations of the Army types. Land machines. I 
tactics, and knowledge of ovn-land Aviation in general 


The first is that of e 

the elaborate systema r 
Army for the procurement and transi 

most he duplicated in this new organization. A new personnel 
and another medical department, together with a Iq^ section 
containing the offices of a Judge Advocate and Solicitor, most 
be created for the new service. The radio and communication 
organizations now existing in these older departments of the 

well as a new ordnance department must come into being. The 
Navy and the Army today lend freely to Aviation to the 
valne of many millions of dollars thrnui^ the various bureans 
and offices existing in their organizations. Naturally they 
could not continue to do so with the Aviation branch- nnder a 
separate Oovemmental Department. 

It can be clearly shown that with the establishment of a new, 
separate and distinct department of the Government all of 
these activities, as enumerated above, must be recreated, witli 


With thesi 

larly and intimately concerned, and <mn not be as well 
nformed as is the Navy. As a concrete example of the 
development of a Naval device, let us take the torpedo which 

prodnetion of which the Naw has devoted large sums of 
money and considerable effort. It would seem that the air- 
plane supplied a natural vehicle for tlie conveyance of the 
torpedo. At the present stage of the development of that 
delicate and complicated mechanism, and with conditions as 
at present, to separate the advancement of the torpedo for 
A.vintion from the development of the plane which is to 
eonvey it wonid appear to be, to say the least, irrational. 

Efficianvy of Oparalioru 

The third heading under which the objections to a combined 
service may be discussed is that of efficiency of operations. 
Exce])t in the elementary work of learning to fly. there can 
be no doubt that the training and operations of the personnel 
engaged in Naval Aviation are entirely different from the 
training and operations of those who work overland in con- 
junction with armies. The useful application of flying is the 
important detail for the a.viator in war, and of the difficnities 
with which the Naval Aviator contends the soldier can have no 
knowledge. Of the .difference in the character of the problem* 
presented to the military and naval services, he is entirely 
uninformed. The details of communications and of podtioii 
finding are of paramount importance. The aviation arm mn*t 
be employed in combination with our other arms and not 
independently. In battle, unity of command is a first reqnin-- 
ment. Mutual familiarity with the capabilities of the different 

tained upon the day of action unless brought together in 
jireparalion for battle when training is being given, is not 


Navy and those conc-erned with Naval Aviation in the United 
Sta^ are in accord with the statements of these high anth- 

remartm are .moled. ^ ^ 





it employing 


The time to standardize in Naval Avistion has not yet 
arrived. In developing the Naval plane, the operator mnst 
worit closely is conjunction and in sympathy with the designer 
and the manufactiuer. Both mnst have intimate and personal 
knowledge of Naval needs, and sneh can not he the case with 
a combmed and separate production system, and sneh n 
plan would not insure to the Navy the tyi>e which it deeires 
or the quantities in which these should be supplied to our 
fleets. 

In passing, attention may be invited to the fact that the 
Navy is aceostconed to delivering atMck from ship.s and also 
to resisting the attack of ships. It hope* to utilize Awiatioa 
for both ^ene purposes. The Navy U constantly experiraent- 
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of the globe. Both the Army and the Navy, therefore, are 
vitally concerned In the promotion of civil aeronautics. 
Through its advancement, technical and inventive talent, 
industrial facilities for the production and operation of 
pianos, together with the development of skilled man |>ower in 
great strength, all valuable military assets, are provided. 
Succcssfn] civil inventive genius must be reeognired through 
competition in the design and operation of aircraft promqtM 
by the government, and suitably rewarded. The enactment of 
laws for the licensing of pilots and the inspection of machines, 
thereby making for safety and for the (iromotion of interest 
~ is the plain duty of our legislative bodies. 

n extract from a letter written 


in flying, is the pi 
Tho following si 




... „... „ . of this new hrs 

for the promotion of civil aviation which, of course, m 
plv the backbone of the aviation arni- 

At present it must seem evident that the most economical 
and the simplest is that which we should utilize. 

The problem of developing aviation, of placii^f the new 
- • • . I pf overcoming the inertia of aer- 

ie atucked directly. L^iaUtion 


should give to each department < 
aviation an organization for dc 
which will permit their complete e . 

Having secured similar organizations in the various de- 
partments, immediate steps to prevent duplication and to 
insure coordination in progressive development between the 
various services are requisite. To this end mnst be legalize.] 
a board or committee, composed of repwaentativea of all 
departmenU of the Oovemment ntilizing aviation and of civil 
interests, which fans definite and legal responsibility for the 
coordination of the aviation work of tbe different departments 
and of avoiding duplication. Every department of the Gov- 
ernment which can find a use for aviation should be eneoux- 
a^ to employ it, for at this time and for some years to come 
the development of the infant industry and of the new art 
dep«id primarily upon Governmental support. 

— — -® . 1---* ^ -* -nreasonable to exp. 

a organiz^on 


“Air forces operating over the land must cooperate, atrn- 
t^cally and tactically with land forces — the Army; and, 
ainiilorly, air forces operating over tlie sea must eoopeiate 
strategically and tactically with navel forces — the fleet; an.) 
the latter must, therefore, be trained by and operated under 
the command of the naval commander responaible for the ei- 
ecution of the. combined naval operation. 

“Army aviators n ' ' . • 

the methods and operations of all branches of tho J 

likewise, naval aviators must be a part of the Navy ; they mniit 
liave naval training; they most lie thoroughly mdoctrinabd 
operations of all types of naval crafe 
nnst speak and comprehend the language of the 

rapid development during tile 


aviators mnst be a part of tbe Army ; they must 
oy training; they must be thoroughly indoctrinated in 


and they i 


or less standardized, and most of the types of aircraft re- 
•I'nired have been determ-ned upon with a verv considerable 
extent of accuracy. Naval aviation, on the other hand, was 
greatly restricted in ita operattons during the World War, and, 
in consequence, U still in the experimental stage. Its pio- 
greaaive devcioimient is imperative and, to be efficient, it most 
take pisi-e under the responsible control of the Navy, 

“The Fleet Air Force of the future will eonsist of one or 
more divisions of airplnne-cxrrying ships; and it will be just 
as much sn integral part of the fleet h» the Submarine Foi-ee 
or the Destroyer Force- This force must, therefore, be op.,-r- 
ated by poraonnel thoroughly indoctrinate with the views of 
the commander-in-chief, in order to achieve unity of commnnd 
to essential to success. 

“The flying akiU of the most expert airmen would be of - 
little use to the Navy unless they were seamen and aea-flyire 
in the sense that they had been trained with the fleet, and 
indoctrinated by tbe fleet, to understand and carry out ihe 
intentions of the commander-in-ehief. Moreover, this nant'cal 
training with tbe fleet and by the fleet is wholly essential to 
the development of the naval planes and all the appliances by 
which they can be most efficiently handled by the airplane 
carriers. This necessity for naval aviators trained by the 
fleet is shown in all the tactical games in which planes are 
used; that ia. those officers who handle the planes do so in 
aceordance with the nautical and taetied knowledge derived 
from their naval training and experience. 

“In view' of the foregoing, nnd after mature deliberation on 


Admiral Sims’ Fieun 

“Very careful consideration has been given to the develop- 
ments that have occurred in aeronaotics before, during and 
since the outbreal: of tho World War. Air power roust 
logically be regarded as a very essential eomponent of sea 
power and in conseqnence. any consideration of the future 
development of tbe Navy must necessarily inelude a eonsider- 
atioD off air power. 

“The maximum of success in naval warfare can be achieved 
only by the coordinated employment of all types of naval 
craft, and sneh coordination is possible only when all of these 
^eral types of craft are operated by personnel trained and 
whi^^th^flSlrt”® mmzlar lines and in one common sdiool, 
snploymmit of a 
. .... . . . eaaonably be for 

certain that battle fleets in future will be 
airplane-carrying ships, riznilar to those already in service 
abroad, and that the capital ships themselves will, in addition 
carry a limited number of airplanee. Generally speaking, 
these planes will be used either offenaivdy against enemy 
capital ships (torpedo planes with fighting planes for pro- 
tection) or for reconnaissance work (seonting planes), and 
for controlling gnnfire. 


Germans Hide Airplane Parts 

The ekill toe Gormans employ in sei-roting airplane equip- 
ment in violation of tho treaty of Vcrsailloa is frequeiiUy 
giving rise to amusing incidenU according to reports. The 
latest of these ocenrr^ in one of Hugo Stinne's Berlin fac- 
tories, whore interallied control officers agreed to inspect- tbe 
three lower floors of a six story building in the morning and 
the other three floors after luncheon. 

All went w'ell until one of the French officers during the 
afternoon retnrnod to the second floor for a notebook he had 
dropped there. To his surprise be found the employees of the 
place during the luncheon hour had transferred there lixty 
complete motors from the upper rooms. 

Qen. Nollett, head of the control commission has reported 
a ease of a German school mistress who fell under suspicion 
by the control experts, Although she protested toat she did 
not know' an airplane part from a pretzel, forty magnetos were 
discovered under her kitchen table. When officers tried to .ipen 
what was supposed to be a child’s bedroom this pstriotao frau 
dramatically placed herself in front of the door. Tbe olUaerw 
found fifty complete propellers, a score of magnetos and num- 
erous barometric appliances. 

Not the least striking feature of this case arose a fewi days 
later when the woman demanded damages to the amoniiC of 
'JOO.OOO marks for violation of the privacy of her domicile, but 
Oeu. Nollett personally interpreted the treaty's clauses for the 
German judges and the case ivas dropped. 


Monthly Report of Air Mail Service 


Dec«mb«a', 1920 


e and Unit Cost 



Air Meet at San ! 

San FrancUeo’s flying season opened on Jan. 23 with a big 
aviation meeting in which twenty-five airplanes, both Army 
and civilian participated. 

Five of the entrants took part in a 35-raile race, foor of 
them army planes from Mather Field, Saeramento, 'and Walter 
. Varney's big Bristol. The race, twice around Fort Baker, 
to Lime Point, circling Alcatraz Island and back to the 
Marina, waa won by Flying Cadet Woodgard in a De Haviland 
plane, in 0 minntes and 5S seconds. 

Among the local airmen that participated in the meet were 
Walter T. Vamey, Sam Porcoll, Doc, Johnson, Joe Dnrham, 
Mike Doolin, Shirley Brash, Earl P. Cooper, Cloyd Clevingar, 
A. W. Claverlie, “Spike" Eldridge, Danny Dandson and 
Cbariie Hambangb. 

A crowd estimated at 10,000 eagerly watched the perform- 
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Planee Operated 


The Air Service and Ci^dlian Aeronautics 


By H. E. Hartney 

fr Serrice. CAie/, Civil Affair$ Division, Traiitutg and Optra dona -Gro 
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period w hen $ = 1 and n 2 
in 1 ] seems to be a slight ehsnge ii 
a constant In discussing the si 


“Tactical anccess in war” is the "raison d’etre" of the Air 
flcrvicp os of any other branch of the Army. It is for tbis 
purpose that the Air Service exists. The Training and Oper- 
ations Gronp has under its jurisdietion the instnimenU, in- 
ftlndin'r nnit& personnel and material, that will bring shout this 
tsetienl aueccss of the Air Service. It is a rccogniited fact 
that there are two fnnetions for aircraft in war. One. service 
to the Army, co-operating with troops on the ground; the * Chief 
other, what might be termed independent or combatant, Army 
units .and in compnrison with that portion of the Air Service 
that operates as an anxiliary to the Army many times larger 
in numbers, more highly complicated in organization and tac- 
tical control and more mobile than the other auxiliary that is 
purely and distinctly Army Air Serviee. 

Under the Army Re-organization Act of June 14, 1920, only 
sufficient Air Serviee was provided to suit Army need.?. With 
the exception of a very small nucleus of pursuit, bombardment 
and attack, no provision was made for the maintenance of the 
independent or air force side of military aviation. It became 
quite evident that from a financial standpoint, if from no other, 
the Cliicf of Air Serviee would have to adopt a policy of main- 
taining a small hut highly efficient Army Air Seiwice depending . ^ 
for the strength on mobilisation in an omeigency upon the commercial aviation, 
large reserves of personnel and a well established aeronautical 
industrv for its material ont of which will be built the com- 
batant force. This meant that commercial aviation had to be 
fostered in much the same way as the merchant marine. 

With the boning of the fiscal year on July 1, 1820. one 
find.': little or no organised commercial industry in the United 
'1 that would warrant the pr — 




Affairs. The Information Qronp sends ot 

mereial aviation as is a matter of fact or rceoro, wmie me 1 ,/ivii 
-Affairs Division, as part of the Training and Operation Oroop, 
fosters commercial aviation in eonjonction with the regular 
activities of the Gronp, sending ont opinions or advice baaol 
upon sctnal operations and working ont. where necessary, new 
problems. The Civil Affairs Division has access, throngh the 
. . n. • • to all trops and planes of the Air Service 


r plai 


with a 


mending snch changes as may produce resnits that will foster 

Capt Hartney, until Kov. 1. was unable to devote his full 
time to the oiganization of the Division because of the fact 
tliat ho was Acting Chief of Operstions, bnt since the return 
of the Alaska flyers he has been able to devote his entire time 


i.tgulativt Stetion 

All recommendations for legislation made by the Chief of 
.Air Service must in due course go to the War DepnrtmeDt. 
Thia section is concerned, therefore, only with sud ' 
operators of oireraft in the Am 
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Diagrams of Airplane Stability 
In this report fS.A-C.A. No. 95) a study U made of the 
effect on longitudinal and lateral oscillations of an airplane 
of zimnltaneous variations in two resistance derivatives while 
the remainder of the derivatives are constant. The results are 
represented by diagrams in which the two vsdiable resistance 
derivatives are used as coordinates, and curves are plotted 
h the mndnlus of decay of a long oscillation has a 
dur. The same type of analysis is also carried ont 
for the stability of the paraobute. For longitudinal stability 
it is concluded that a decrease in i; is unfavorable to stability 
bnt it may be offset by a variation in the other derivativee. 
The effect of a spring flap b discussed that will change $ from 
its usual value of 0 to either a positive or negative quantity. 
It b fonnd that a positive vslne of E b nufavoiable to stabil- 
ity. It b sbo-found that an increase in the value of E >< 
unfavorable to stability, and that, if E >■ made poeitiv' 

time of damping b decreased. In lateral stability it b 

that the greater the value of E ths greater b the effect on the 
damping of a change in w, and Bien an increase in w decreases 
the time of damping, but does not greatly alter the period. 
When E = 0 an increase in n decreases the time of damping 
and increases the period, bnt when E b positive the effect 
seems to be reveiaed. An increase in z widesu the gap be- 
to greatly increase the 
e effect of a decrease 
« in curvature of the curve ( = 
abiUty of a faeUcopter it b 
lue gyroscopic effect on st^iUty will be greater 
an in the case of the airplane. 

A copy of Report No. 96 may be obtained npon request from 
o National Advisory Comniittee for Aeronautics, Washing- 
n, D. C. 


transportation company, although in 

small operators had sp^g up and were 

dependent manner, unreeognizrf by any Government body, 
uncontrolled either bv State or Federal legislation, at best a 
temporary proposition, hanging on until that time when their 
efforts would be appreciated as a national aj 


landing on Government fields and by urging where p 
the use of the standard flying and airdrome rules of the Air 
Service now in force at all its activities. In several cases tlib 
has been done so that virtually the Chief of Air Service does 
ezercbe a certain control over the commercial operator. Until 
sneb time as Illation designates a body for (!' 
work of this section will be extremely small. 

Airwyt Stetion 


a legitimate 


all other civilian activities of the Air S 
period Sept. 25 to Dee. 31 one of the aec 
division has been the preparation of a project for the devel- 
opment of airways thronehont the whole of the United Stares 

big brother to some small operator, witn no excra expense - Area Command'"' — “ ■*"*' 

the War Department fonnd itself in a position whereby it x^ld to bTta thTorto^w 

»e a reserve, furnishing . . ... . * 


In the course of its training and maneuvera the Air Service 
constantly coroe in touch with the private enter])risc and it is 
onlv natural to find it acting In many speeifla loealities as a 
big brother to some smati operator. 


e building up of i 




ciutina of 1 ..- — — — ,. 

bcluded mainly information on aeronautical subjects, landing 
' ’ ’ . .V- . other r--" 


nd used by the Armyi and snch o 
re as legally can bo fumbhed the 




the work 


iJ^twi^thS Undoubtedly 


Thb project has been snbmitted to the C 
has received hb approval. 

The oonstruetion of a model airway u 
on thb particnlar esse being assigued to Bolling F 
model airway b in the nature of an experiment wmeo wju 
permit of the ncceesary ordcia to all the Corps Area Com- 
manders in due eonrse. The Commanding Officer of Bolling 
Field is cooperating with the Chambers of Commerce and other 
The radio developnvint 


nation's machinery. But aider the influence of the Army Air munimpal organizatioM ta ro ute Tim r^io 
2“ - ■! -II , , „„„ the r™p time be or- which is to occupy such an important part in the success of ; 

^1-d ^Tbu^up in sulh a -^v fhat can res^, in the route will of necessity be slow. This ^uiM further 
^uTof^ cme^uc™ ^ »se by the'^’n.tion. of the pereonne! interested and thb mcludes mlots. So, 

Just as the Traintog and Operations Group must provide for of the equipment is 
the building up and organization of the reserve uniti «> be» made on toe m 

look out for tlib potential reser^ and on Aug. a, 1920, a 


le group as they w 


a potential reserve, 

was made to the Executive 

division and outlining toe functions of the i, . 
construed at that time. Thb was approved, with eert^ 
changes, by the Exeentive on Sept. 8, 1920, and the Trai^g 
and O^nrtiona Group in a memorandum da^ ^P*'. 
set lorth suggested ' ' 
funriions of Civil A 


the personnel interested and thb includes pilots, 
equipment b not vet manufactured, bnt progrss 

toe planes of the necesSiiry 

a field at Wheeling and the 

faangar there, it will be poaible to act^y start 
radio operations, st flirt reporting weather conditions iind 
communicating with Langley, Mitobd, Boning and Dtodou, 
later establblmig eommnnioation with the planes tbemselvis. 

. Soraeoftbeotoerprojectsof thb section are worthy of unto,' 

Pamphlet 10 and outlined the for their influence on too developmf-‘ — 

• • • - ‘ • far reaching and s 


n toe Iiifonnation Group and in Civil the Information Group and the Navigation Experimental Offl- 
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net elopmmt of Commtrcial Plann: It U the opinion of 

many authorities that aviation ivoold have made faster pro- 
irrcas in this country and indeed in all conn trice had it not 
been that the flyer was hardened tvith the surplns war materi- 

merrisl pur)>osea. for tiiose planes having a high speed and 
performance from a military standpoint were wholly inefficient 
from a dividend-paying standpoint. The same people suggest 
that Germany, stripped of all her military surplus airplaues, 
will surge ahead over other nations, lees favored, and that the 
taking over of planes under the terms of the armistice will 
defeat itself. Whether or not this contention is eoirect, the fact 
remains that there are in existence post-war design^ planes 
which, from a commercial operator’s standjmint, are mnch nmre 
satisfactory, more reliable, more enonomical and capable of 
landing on and getting off smaller landing fields. There being 
no real industry or market in this country for these planes, it 
is difficult for the manufacturer to divert the necessary woiir 
to the construction of a plane that w'onid All these require- 
meots. This division prtiposes to get in touch with manu- 
facturers, ascertain what, if auy, proposals they have in this 
connection, co-ordinate those and issue an advisory pamphlet 

Aerottrmlical Ivsurancf : Before commercial aviation can 

be neces-sary to have aircraft insnrance. This division is work- 
ing w'ith the National Aircraft UndersTiters Association to- 
ward lliis end. 

Forest Fire Pnirol : A great deal of work liaa been done in 

forest fire patrol in the Ninth Corps Area, but little or none 
elsewhere. Ileiiiands from other localities in the United States 
are forthiKjming am! in some eases have actually arrived. It 
will be necessary, therefore, tor the Air Serviec to balance off 
these requisitions upon its services and establish a priority list 
eonsUtent with location of troops, e«,uipmcnt and training 



Aerinl Cnotrrttf for !hf Stimulatirm of Aeronautiral Derel- 
meiiC: All nations (hat are developing their air forces areeon- 

sideriiig the ufFcriiig of prizes for the stimulation of aviation. 
England la-st year, thmngh the Air Ministry', awarded priwa 
to manufacturers for improved design. This eountry has done 
little or nothing in this eonneetion, other than the awarding of 
prizes for speed contests, sneh as the Pulitzer Trophy Haee 
held on Nov. 25 last. In a communication to the Los Angeles 
Chamber of Commerce a very interesting and at the same time 
ade<iunte system for awarding prizes is indicated and it is felt 
tliat by the institution of this scheme in various localities 
througiiout the country a very great stimulus to aeronautical 
development will aecnie to the good of the War Department. 

Timber Crvmiifl: In connection with airplane work over 

forest areas, it has been found that a company in Canada 
emplo\-s an American with airplanes for timber cruising and 
tliat (hey have had very great sueeess and that it is a paying 
aeronantiea! eominercial enterprise. Stejis have been taken hy 
this division to introduce this where possible in this eountry. 

Grand Canyon Vevolopment : A request has been received 

by the Secretary of War from the Secretary of the Interior 
ashing for airplane co-operation in the Grand Canyon, tor 
geological work and for an estimate as to whether or not eom- 
mereial planes might operate in the Canyon successfully for 
carrying passengers and viewing the world-famed wonders of 
the Canvon from the air in this manner. The Superintendent 
of the Park and the Secretary of the Interior have just dis- 
approved a plan for the construction of cable lines through- 
out the Canyon, designed to obtain this end. It is felt tiuit 
the airplane' can do this better and with greater safety nad 
without detracting from the grandeur of this natural, national 
mooument. A project ia being prepared wherrfiy an airplane 


will be sent from the Ei^h or Ninth Corps Area to the Canyon 
to spend two weeks lookii^ over the possibilities Audi — 
ing fields and generally making an ' 


The Chief of 


n be taken. 

Co-oporation tri/A Jfoj/ 

the Group feels that a great field of activity that 
.obtaining a reserve lies with the Boy Seont organizations of the 
country. These organizations have in the past rendered very 
valuable service by guarding airplanes over night where pilots 
have been forced to land away from airdromes, and by render- 
ing other useful assistance to stranded aviators. The National 
Council of Boy ScouU in New York realizes that their forces 
can render a great aid to the nation and the Chief of Air 
Serviee feols that work to the mutual benefit of both can be 
accomplished with little, if any, cost to the Government, There- 
fore a project is now being prepared by this Divi 


graphic Section gave advice as to the kind of photographic 
«iuipment needed by the Alaskan Flight, and originated 'die 
orders for the procurement of the equipment and material, end 
at the same time arranged for the instruction of two of 'be 
officers assigned to the flight to receive instruction in the usu of 
one of the newer models of tlic aerial cameras carried by the 
expedition. While conditions did not permit of the making of 
a large number of aerial photographs, some very excellent (nd 
photographs were, however, secnrrf by tbis'sx- 


Servict 


>f the • 


will o 


ion whereby 
with the Air 


y will be asked to di 


I the first great work that 
Lng of the landing fields oi 

Photographic Section 

The Chief of this Section, Lieutenant Wlieeler, has, in ad- 
dition to hU reaponaibility as Chief of the Phott^yaphic Sec- 
tion. been rwiuired to nnswer.for all pliotographie activities in 
the Group. Following are activities which have been per- 
formed by this section which arc particularly valuable in the 

tfoniwl of Aerui! Pholoaraphi/: The official Air Service 

nmmmi of aerial iiliotography was prepared by the Photo- 
graphic Section and published in tentative form under dale of 
.Inly 18. 1020, as Air Serviee Infonoation Circular, Volume 1, 
No,' 96. 

ITork of Photo Secliotu: The nine authorized photo see- 

lions ore designated and located as follows: Photo Section 
No 1, El Paso, Tex.; Photo Section No, 2, Kelly Field; Photo 
Sivtion No, 4. Post Field; Photo Section No. 0. Camp StoUen- 
bunr. Phillippine Islands; Photo Section No. /. Langley Field; 
Photo Section No. 11, Luke Field; Photo Section No. 12, 
France Field; Photo Section No. 14, Mitchei Field; Photo 
Sei tion No. 15. Crissv Field. In addition to the usual work 
done b(' the photo scions, including all photographic work 
necessary at the fields where they sre located and the making 
of mosaics, the sections in Texas have co-opernted with the 
Corns of Engineers in the making of photographs for use in 
prcMralion of military maps. Other sections, namely Photo 
Scions Nos. 7, 14 and 15, have devoted their operations very 
largelv to the making of aerial photographs of coast defense. 
The making of those pietuiea of all the coast defenses in the 
United States was directed by the Adjust General the 
Army at the request of the Chief of Enginee” * "* 
of Coast Artillery. At present this work is : 


It half o 


leted. 


t photographic oflicer 


» held at C 


The phcito- 


pnblished oi 


i.iv 4th Photo Section did the necessary aerial Photographic 
mirk in connection with the Air Serviee— School of Line 
Mnneuvers at Fort Leavenworth, Kansas, consisting principal- 
iv of the making of n photographic mosaic of the rteeiwslion, 
and individual aerial photographs for vsnons uses m con^nw- 
linn with maneuvers. Later, this section made a mosaic ot the 
Artillery Firing Center at Camp Knox, Kentucky. 

U'-rl: in and near Washinfftoo : Aenal iihotogrnphu' work 

in and near Washington hns been performed by photoj^phic 
personnel from Langley Field, and that on duty in the office of 
the Chief of Air Service, for the use of the Secretary 
Sorgeon General, Chief of Motor Transport Service, j^iot of 
F.nmneers, Officer in charge of Public Buildings and Qrouni^ 
Fine Arts Commission, and the Chief of Balloon and Airship 
Division of this Group. „ u . 

Vhoiograpkie Work in Fork State-. Two photo- 

graphic officers were sent from the photographic^sehc 
Mitchei Field, from which they made exrellent r 

graphs of the New York City nver and harbor - 

were used in connawion with the plans for the improvement of 
New York harbor. These officers then proceeded to Kocliester, 
N. Y. and oo-operated with the Eastman Kodak Company in 
te-ting a new type of aerial camera. This co-operative work 
ha-, been productive of much valuable information to the Air 

"photographic Work by the AUukan Flight -. The Photo- 




Internalional Rifle Uafehea 
sent from the Air Serviee Engineer 
Perry, Ohio to demonstrate the nsef 
graphy at the International Rifle Matcl 
Some excellent photographic work was do 
.Co-opera/iou icilk the Mapping Depart: 
graphic Section has co-operat^ with the Corps of £ „ 
in the |>rcpsration of detailed plans for the making of aerial 
photographs to be used in preparing a map of the Tennetaee 
River Basin in Tennessee. The Chief of the Photographic 
Section represeuted the Air Serviee at a conference on ibis 
subject held in the Office of the District Engineer, XT. S. A., st 
Chattanooga, Tennessee. 

The Chief ot the Photographic Section was appoint»l a 
member of a sub-committee of the standing committee on 
photographic surveying of the Board of Surveys and Maps of 
the Federal Government, and as such assisted in the prepara- 
tion of a report on the application of aerial photographj- to 
map making. This report is a comprehensive and valuiihle 
survey of the subject and as many requests 1 ’ 

for copies of it, steps have been taken to hi 
an Air Service Information Circular. 

The Photographic Section has also oo-operated with the 
Geographic and Topographic Divisions of the U. 8. Oeoli^ieal 
Survev. The co-operation with the Geographic Division has 
consisted in furnishing airplane faciUtiea and aerial photo- 
graphs to an expert geographer of the Survey, for in the 
intimate study he is making of the application of aerial photo- 
graphv to geoeraphv. The co-operation with the Topograpbie 
Division of the Oeologueal Survey has embraced tbc making of 
aerial photographs for the use in the revision and preparation 
of topographical maps. Requests from the Geological Suiwey 
on hand at present involve the photograpliing of more than 
45,000 square miles of territory, the separate areaa beimi- lo- 
cated in most of the sUtes of the Union. Thir •- '• 

engaged upon to the very limited extent that ti 
rice pliotograpluc personnel permits. 

Similarlv the Air Service is co-operating with the U. S. 
Coast and Geodetic Survey by makiug aerial photography for 
their use in the revision and preparation of maps or charts 
issoed by that Service. Compliance with the issues! 
from the Coast and Geodetic Surve; ” ““ 
oraphing of upwards of 2600 miles. 

Commeeeiol AppHeation of Aerial Phot^raphy-. All eflorta 
possible are being made to assist coramereisl eoneerns e^iged 
in the making of aerial photi^raplia and in the manufattnre 
of aerial photographic apporatua. To this end, a eomp^ 
hensivo statement as to the policy governing phologniphie 
■ r Air Service is being prepared tor submiarion to 
if Air Service. 

Efforts are being made to keep m Jloae 
touch with the developments of aerial photographic eqnipine 

and methods abroad. Sample lenses and Cf 

In other countries are being purchased fv. 

with developmental work in (he Air Serviee. . 

The need of the Air Service for a control photi^raphic 
oratory and n^stive repoeitory to be loca*—’ 
ington, O. C. as possible baa been called t< 
tailed plana are now in course of preparation. 

Steps have also been token toward the preparation of an 
official Air Service Manual on the interpretation of aenal 
photographs. This will involve the compilation of valuable in- 
formation which at preaent is scattered, not only throughout 
the Air Service, but even among several branches of the Army. 

Practical instructions or working dipeerions for the n>« of 
the new Air Service camera known as type K-1, ware pre;«red 
and issued in stenciled circular form to all Air Service ploto- 
graphio aetivitiea. 
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United States Civil-Service &camina 
ronmiiiemi VrtfumMn, N«xion^ AdvUory Comi 


The United States Civil Service Commiseion . 

mpetitive eramination (Ko. 127) for aeronautical 
r .g jjj Lsnfcley Memorial AeronauUcal 
. Field, Hampton, Va., at the salaries 
id in poehaona reqniring mmilay qualifica- 
tions, which wilt be filled from this exanunation, an) ess it is 
found in the interest of the Service to fill any vacancy hy 


CitUenskip and sex . — All dtisens of the United States who 
meet the requirement^ both men and women, mav enter this 
examination ; appoint!^ office^ however, have the l^ral r^t 
to specify the sex desired in reqneatinp certification of 

Basis of ratings . — Competitors will not be required to re- 
port for exsmination at any place, bnt will be rated npon 
thdr ednention and experience as shown by the sworn state- 
meets in their applications and corroborative evidenea 

tirades and rsquirsnentt . — The r^istCT of eli^bles will be 
divided into fonr gradea, the compensation, duties, and min- 
imum requirements for eUgibiiity for each grade being ax 
stated below. Tbe compensation within the range stated for 
each grade will depend npon the qualifications of the ap- 
pointee as shown in the examination. 

Grade I. tl,2O0 to 11.600 e Year ' 

Tliitiee. — The duties of this grade require the services of 
diafUmen for tracing and for some detailing from aircraft or 
Rsquirsmsnts . — Applicants must show 
(o) That they have completed a common-school education 
and have had four years* experience aa copyist or apprentice 
dimftsmsn; or in lieu of each six months such experience, 
applicants may snbstitute each sncceasfnily ecnnpleted year 
in high school or in a mechanical or electrical engineering 
eoTuse in a college or nniveruty of recognized standing i and 
(6) Except in tbe caae of graduates in mechanical or eloo- 
tii^ engineering, at least six months of the required exper- 
ience most have been spent in copying and detailing from 
r high-speed internal-combustion engine drawings, 






Grade 2. tl.600 («>$2.000 o rear 

l>ai(ie9. — The duties of this grade require the services of 
draftsmen tor detailing from aircraft or engine layonts. 

Edncatitm end sxpsrisnee. — Applicants most show that tbey 
' ' e following qualifications ; 

- n-sebool education and fonr years' ax- 

il draftsman ; or in lieu of each six 
-Hence applicants mny substitute eaeh 

—xf iiHy complete year in high school or in a mochanical 

or dectri)^ engtoeering coarse in a college or university of 
recognized standing ; and 

(h) One yc^B e'xperiwce as mechanical draftsman, per- 
forming detailing from aircraft or ’ ' ’ ■■ ’ 

bastion engine drawings or mechan 
or one and one-half years' experieni. ... ,. 
detailing of special nuchinery or msehine tools. 

Crude 3. $2,000 to $2A«) s Year 

Dvties. — The duties of this grade require 
draftsmen for detailing and for some work 
the preparation of notes, checking plans and spMifieationii, 
making sketches and drawings of aircraft or engine layouts. 

Bdueaiion and expsrisnes. — Applieanl* must show that they 
meet the lequimuents for Grade 2 and that they have bad 
one year's additional experience as mechanical dxaftaman, six 
montlu of which were spent in detailing of aircraft or high- 
speed internal-combustion engine drawings or mechanical 
asaembly drawings, or nine months of which were spent in 
general layout and detailing c 


meet tbe requincaents for Gra^ 3 and that they have bad 
one year’s additional experience as mccbaniesl daritsman, six 
months of which were spent in detiuling of aircraft or high- 
speed internal-eombnstion engine drawings or meebanicul 
assembly drawings-, or of which nine months were spent on 
general layont and detailing of special machinery or machine 

--l.ce. — Applicants must have reached their eighteentb but 
not their seventieth birthday on tbe date of the examination. 
In view of the retirement act, should the appointing officer so 
request certification will not be made of eligiblcs who have 
reached their fifty-fifth birthday. 

Retirement . — Classified employees who have reached the 
retirement age and have served fifteen years are entitled to 
retirement with an annuity. Tbe retirement age for railway 
mail clerks is 62 years, for mechanics and post-office clerla 
and carriers 65 years, and for otbma 70 yean. A deduction 
of 2V& per cent is made from the monthly salary to provide 
for this annuity, which will be ratnrned to persons leaving the 
service^ before retirement with 4 per cent interest compounded 

Photographs . — Applicants must submit with their applica- 
tions their nnmount^ photographs, taken within two years, 
with their names written thereon. Proofs or. group photo- 
imphs will not be accepted. Photographs will not be n>- 
luiTied to applicants. 

Applications . — Applicants sbonJd at once apply for Form 
131^ stating the title of the examination desit^ to tbe Civil 
Service Commission, Washington, D. C,; tbe Secretary of the 
United States Civil Service Board, Customhouse, Boston, 
Maas., New York, N. T.. New Orleans, La., Honolulu, Hawaii; 
Post Office, Philadelphia, Pa., Atlantic Ok., Cincinnati, Ohio, 
Chicago, III., St. Panl. Minn., Seattle, Wash., San Frucisco, 
Cal.; Old Cnstombonse, St. Louis, Ho.; Administration Build- 
ing, Bplboa Heights, Canal Zone ; or to the Chairman of the 
Porto Rican Civil Service Commission, San Juan, P. R. 

AppUeations should- be properly executed, exeluding the 
medical and county officer’s eertifleates, and must be filed with 
the Civil Service Commiasion, Washington, D. C., prior to the 
honr of clodng bnsineas cm March 29, 1921. 

The exact title of the examination, as given at the head of 
this announesment, should he stated in the application form. 

Preference .- — Applicants entitled to preference ahonld at- 
tach to their applications their original discharge, or a photo- 
stat or certified copy thereof, or tb^ official record of service, 
which will be returned after inspection by tbe CommissiOD. 


The following colleges, universities and schools are giving 


o $ 2,800 or o, 


a Year 


Brooklvn, N. Y.; Castle Girls S 
N, Y.;‘ CoUege of tbe City of New York, New Yoi* Cit>-; 
University of Colorado, Boulder, Colo. ; Culver Military Acad- 
emy. Culver, Ind. ; California Institute of Technology, Pasa- 
tleua, Cal. ; Kansas State Agricnltnral College, Manhattan, 
Kans. ; Massaebusetts Institute of Technology, Cambridge, 
Mase.; University of Michigan, Ann Harbor, Mich.; Penniyl- 
vanin State College, State Collie, Pa. ; University of Penn- 
sylvania, Philadelphia, Pa. ; Purdue Univenity, Lafayette, 
Ind. : University of Southern Minnesota ( College of Engineer- 
ing). Austin, Minn.; Tufts Collie, Tufts, Mass.; State Col- 
lege of Washington, Pullman, Wash.; Univeraity of Illinois, 
Urbana, III.; Worcester Polytechnic Institute, Worueefer, 
Mass. 

The following have conraes in preparation: Georgia Sehool 
of Technol(«y, Atlanta, Ga.; Iowa State College, Amee, la.; 
Ohio State University, Columbus, Ohio.; State Utuverrity of 
Oklahoma, Norman, Okla. ; Oregon Agrienltoial CoUege, Cor- 
vallis, Ore.; Sheffield Scientific Sehool of Yale Univeraity, 
New Haven, Conn. 
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WRIGHT 

AERONAUTICAL ENGINES 

SIANDARD MOTIVE POWER FOR ALL AIRCRAFT 


1 1 N the newer developments in 
I flying — in the new successes 
of craft and motive power 
W right Aeronautical Engines have 
conspicuously proved their merit. 

It is proverbial then that ^\^right 
design and Wright performance 
would contribute in ever increas- 
ing measure to the commercial 
phase that is fast overtaking aerO' 
nautics in America. 


Wright Aeronautical Corporation 
Pahrson, N. J. 


A Comer of the Aaembly Shop 

Wittemann Aircraft Corporation 

TETERBORO. HASBROUCK HEIGHTS, NEW JERSEY 

Contraclara lo U. S. Army, Navy and Air Mail Service 


The Home ^MPA^Y New York 

ELBRIDGE C. SNOW. President 
Home OflSce: 95 William St., New York 

AIRCRAFT INSURANCE 

Against the Following Risks 

1. FraE AND TRANSPORTATION. 

2. THEFT (Of the machine or any of its parts). 

.3. COLLISION (Damage siistainod to t!ie plane itself). 

4. PROPEi'»TY DAMAGE (Damage to the property of others). 

SPECIAL HAZARDS 

S' indMiornt, CyctAM. Tom«<to~ratj«nsrr Ccrryin$ Permit — Sirnnilirfg anj Sinking Clniasn — DnnuHuoviinn Permit — 
fuMrucuon Pnrmil 

AGENTS IN CITIES. TOWNS AND VILLAGES THROUGHOUT THE fNITEO STATES AND ITS E>OSSESSIONS, 
AND IN CANADA. MEXICO, CUBA. POBTO BICU AND CENTRAL AMERICA 

JInnSt. Atuomabilt. Fire nnd Ughming. Enplorion. tUil. Ms-£n< flnUnd end Oceeni, Parcel Part. Prefilt and Commie- 
tionr, Regirtartd Mail. Ranu, Rmntal Peiuar. Riot and Civil Commotion, SpHnkier Leakaga, TourUu* Bag- 
gatfc, I M* ujtd Occupancy, IPuiduorm 

REPUTATION 


STRENGTH 


SERVICE 


H&rcli 7. 1921 


AVIATION 


313 



ANSALDO AEROPLANES 


AERO 

1819 


Immediate Delivery F.O.B. New York 

IMPORT CORPORATION 

BROADWAY, NEW YORK 

Licensee Wright Patents 



All Metal Anti-Vibration Gimbal Ring 
Camera Mount. 

Made to fit Fairchild Type A - B and C 
and Eastman K1 Cameras 

Better anti Sharper pictures can 
be obtained by using this mount. 


UmS Esdiirivdr br A« 

U. S. Army ud Hary Air S«rvk«t 

Weight Complete - 9 pounds 
/mmediale Delivery 
Price F.O.B. New York - - $125.00 

The Fairchild Aerial Camera Corp. 

136-146 West 52nd Street 
New York City 


A1 - SOLDER 

FOR AIRCRAFT WORK 

Tests of AleSOLDER at numerous 
large plants have demonstrated its sup' 
eriority in tensile strength and resistance 
to fatigue. 

AISOLDER is an engineering product 
which will solve for airplane and airship 
constructors many of the welding and 
rivetting difhculties which have prevent- 
ed more extensive use of light alloys. 
EUpecially valuable in restoring to long 
service cracked or broken engine castings. 

Send for Engineering Details 

ROHDE LABORATORY SUPPLY CO. 

17 Madison Ave. New York 
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The Spark Plug Thai Cleans Itself 

B. G. 


NON-TEAR 

A SAFE CLOTH for FLYING 

<• Ik* U. S. Arm, Ah Servic* A the U. S. N.., 

THE BREWSTER-GOLDSMITH CORP. 

33 GOLD STREET 

NEW YORK CITY U. S. A, 

For farlieulor. Apply to 

WELLINGTON SEARS & CO. 



ROEBLING 


HARTSHORN STREAMLINE WIRES 




19 ITir* Colranued Aircrail Strand— Sitea l/2"-l/16“ 



6x7 (CoUonCmlerl Calimized Ainra/l Cord l/r'-I/I6" 

7 x7 iFire Center) Ca/ranued Airera/I Cord l/2''-l/16" 

7 X 19 rinnml Aircro/I Cord 1/2". 1/8" ; 


Rita,'" E-d 

Sianderd Steel A irrralt ferrules. B & S No. 6 ■ 20 



JOHN A ROEBUNG’S SONS COMPANY 


STEWART HARTSHORN CO. 

TRENTON, NEW JERSEY. 


FIFTH AV8HUE, H8W YORK 



RELIABILITY 

PERFORMANCE 





AVIATION and 
AIRCRAFT JOURNAL 


'‘Philadelpfaia . . . . Pine Valler 6eld^l2 mi. S. E. of Cam. 
den. N. J.— ^200 X 3800 ft. — ideal — banxara and mark — 
service and supplies bv Curtiss EsUem Airplane Corp. — 

The News of the Entire Field Each Week. OHginal 

5rrm1o,^"nTanEl.o^^^^ 

"" ^EYtlNGE’S 

FLYING GUIDE AND LOG BOOK 

52 issues Four Dollars a Year 
The Gardner, Moffat Company, Inc. 

AVIATION AND AIRCRAFT JOURNAL 

Send the coupon TODAY. 

FREDERICK W. BARKER 

REGISTERED PATENT ArrORWET 

2 RECTOR STREET NEW YORK 

Telephone 4174 Rector Over 30 Years in Practice 

* * AXBOKAtITICAl. SoCtETT OF AnaiCA 

FBOM 1915 TO 1919 

SPECIALTY •. Patent Chthna That Protect 


AMPHIBIOUS LANDING GEARS 



LEARN TO FLY 

IN CHICAGO 



213 Lyon St., Grand Rapids, Michigan 


Contractors to United States Cocerr 


Write for fuU particuiars 

ALEXANDER KLEMIN AND ASSOCIATES 
Coxuultms Aeronautical Engineers 
22 East 17th Street New York, N. Y. 


CONSULTING 

AERONAUTICAL ENGINEERS 
AN INDEPENDENT ORGANIZATION OF 
SPECIALIZED AERONAUTICAL ENGINEERS 
ENGAGED IN THE 

SCIENTIFIC AND PRACTICAL DEVELOPMENT OF 
AERONAtTTlCS BY CONSULTATION, DESIGN 
EXPERIMENTAL RESEARCH AND TESTING 

ALEXANDER KLEMIN AND ASSOCIATES 
22 East 17th Street New York 


AN EXPLORER 
IN THE AIR SERVICE 




r Service 


This book, with iU many illostmtions, its anecdotes 
of aviation life and its clear and readable account of 
the United States Air Senice is in itself a great con- 
tributiOD to the future of aviation in this eonntiy. 
It should be in the possession of every aviator. $10.00. 

YALE UNIVERSITY PRESS 
New Haven New York 


AVIATION 


March 7, 


DO YOU KNOW 


ihe facte which forecast a great revival in the air- 
craft industry during 1921? 

that leaders in Congress, the Army, Navy and Post 
Office Departmerrt are matung constructive plans for 
aviation which should have your active support? 

that AVIATION AND AIRCRAFT JOUR- 
NAL is covering more thoroughly than any other 
publication the current news and latest technical 
developments each week? 

that its constructive articles on design, manufacture 
and operation of aircraft will-give you an insight in- 
to the wonderful development of AIR TRANS- 
PORTATION which you can secure in no other 
way? 


SUBSCRIBE NOW 


U. S.— F OUT Dollars 
52 Issues Canada—Fitie Dollars 
Foreign— Six Dollars 


GARDNER, MOFFAT CO., INC. 

225 Fourth Ave. New York 

i 

i 


Jbrcli 7, 1021 
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INDEX TO ADVERTISERS 


Acto Import Corp 313 

Asromnrine Engineering & Sales Co 302 — 303 

Awomarine Plnne & Motor Co 287 

Airrraft Service Di^ecto^^^ .318 


Baker Castor Oil Co 

Barker, Frederick W 

Bethlehem Aircraft Cot]> 

Boring Airplane Co 

Brewster-Ooldamith Corp 

C 

Curtiss Aeroplane & Motor Corp. 


D 


Dayton Wright 319 

Kggins. Ralph C 314 


F 

PMrchild Aerial Camera Corp. 
Flottorj) Manufacturing Co. . . . 


Hartshorn Co., Stevpart 

Home I iisuranee Co 

Howard, Raymond M 

M 

Mirtiii, The Glenn L. Co 


200 


Philadelphia Aero-Sersicc Corji 


314 


RoebUng’s Sons, J. A. Co 

Rohde Laboratory Supply Co . . 

S 

Sperr>- Aircraft Co., Lawrence. 

T 

Th<an.-w-Morse Aircraft Corp... 


314 

31-3 

317 

289 


Wdiiii jton Sears A Co 314 

Wiley & Sons, J 315 

Wittcinnnn Aircraft Co., lae .-r 312 

Wrielii Aeronautical Corp 311 


315 


AV R Q 

(Former/y sold b\) Inlerallied Aircraft Corp.) 

TWO AND THREE PASSENGER 
Refinuhed new to suit costomer $2750*14590 
Used but in exceUent flying dinpe $1759-$2359 
In need of new fabric and minor 

repairs , . . . , $1250-$1550 

New 110 H. P. Le Rhone melors . $ 950 

IVe arc now Headquarters for Avro and Le 
Rhone spares and will maintain a complete 

stock at all times 


Lawrence Sperry Aircraft Co., Inc 

Fanningdale, Long Island, 



Baker's 

A-A 

Isastor Oil 


Specially Refined 
for the Lulx-ication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL CO. 


'‘'ytHtndeci ie.\ 




120 BROADWAY ' ' ' NEWMDl 


•Lil 


3ia AVIATIOK March?, 19a 


THE AIRCRAFT SERVICE DIRECTORY 

Where to Procure Equipment and Services 
AIEPI-AHES ACCESSORIES EXHIBITION WORK PARCEL CARRYING 

XNOIKES TRAINING FOR AERIAL ADVERTISING AERIAL PHOTOGRAPHY 

PARTS PILOT OB MECHANIC PASSENGER CARRYING AND MAPPING 

TK* AAfcrk A 0 / aiRCRAFT BFPAIRS. 

\. p' STORAGE. TRUCKING, 

SERVICE. PARTS. 
AIRCRAFT SERVICE 

TCLt MB 


NATIONAL ADVERTISING 

20 week, contract from Chicago to Oalveaton. Toxaa. 
500.000 circulation. Write for plan and price. 

JOHN H. ASHLEY. Anbmin, U. 
AMERICAN AERIAL ADVERTISING CO. 
AUBURN. IND. 

Jahn H. AaUep, H'a*r. Frank Camorao, PUal 

i.aaGEffT Exoi.nam joBsafts ih 0 . s. 

AIRCRAFT SUPPLIES 

OKBTirUD OnUTT PABT8 INSPECTSD BQPIPM*in' 

Ganplvw Stock Sporoi for Coaocka oad OX^ EorioM 

AIRCRAFT MATERIALS & EQUIPMENT CORP. 

HAMILTON PROPELLERS 
DELIVER THE GOODS 

HAMIITON AERO MFO. CO. 

eT9 LAVTON BI.VD. atlLWAUKtC, WIG. 

FOR SALE 

Fncluolit on oirpluo conpIoU ia poiloci l|na( coadftioa. 

Complm^t^ ol Pam aa4 AceooooriM lor oractiaatljr aay oo4oL 
CKeKBES UOUOBT AND SOLD 

SCOTT DILLINGHAM, INC. 

(A Firi 7 .thoBaaiid*DoIiar Corporaiion) ASHEV1LLC, N. C. 


L P. TFITBERUP 

ESIGNS Par any hial Irani Cmd, OU «o 

1 ^ EVELOPMENT ij5S?'“Vril"’’»”“ii^Ua“'a^«: 
1 U E7TAILS Spadafin aa Tve-Cpda 

ELIVCKY Sakail Ma Taar Baariat PinbItM 

'Lock Box 1472. Cinemnati, O. 

DURAL RIVETS 

I/8~ DIA. X 5/16" LONG 

AIR TRANSPORT EQUIPIIEHT. INC- 3S0 BROAOWAT. N. T. C, 


Ex-Pilot D. S. and ForeiEo 

U. S. Air Service Patents and TmdamarkB 

ALLEN E. PECK 

Patent Attorney 

2941 Pacific Building. 622 F. Street, N. W. 

WASHINGTON, D. C. 

BRAND NEW WINGS— ONLY $17S. EACH 

For JN4D, Canncfc or J-1 Sundard; aUo anr pan for 
aaid abipa or for 0X5 Motor,. 

Now and Uaod Shipa, Boat, and Motoia. 
LOWEST PRICES LARGEST PARIETY 

FLOYD J. LOGAN 

712 SUPERIOR K. W. CLEVELAND. OHIO 

Air Speed Indicator 

WRITE FOR INFORMATION 

PIONEER INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn NY 

WRITE for INFORMATION 

About this Directory Advertising 

IT’S BRINGING RESULTS 

1 

PRICE REDUCTION 

New and Rebuilt JN4D, Canuck, 

F Boat, OX & K-6 Motors, Parti 

CURTISS EASmiJ ' AIiSlANE CORP. 

130 Sa. Fiflaealk St,. Pkladatakia. Pa. 

D’ORCY'S AIRSHIP MANUAL 

**Ab iDterxiatioaal r«cut«r of 
tbo World'a Airnliipa with 
A CompoAdnuB of AorootAtiea” 

PRICE M.OO 

AVIATION 225 Fourth Ave., N. Y. City 


This Advertising Space 

if used regtdarty will pay 
tor itseU many furtM over. 

IVrite for Rates 


AVIATIOK 


DAYTON WRIGHT COMPANY 


DAYTON, OHIO 
"The Birthplace «/ the Avplatte” 


in;y!miTmr 


FORMER ARMY AND NAVY FLIERS 

A Message 

On you rests, to a large extent, the hope of 
this Country obtaining eind mciintaining com- 
mercial and military supremacy in the air. 


Keep in touch with our Distributors 
and Dealers in your territory, and see 
whether it will not be possible for 
you too to keep your hand in. 



CURTISS AEROPLANE & MOTOR CORPORATION 

GARDEN CITY, LONG ISLAND, N. Y. 


Airtfit A u 9 t * a t*»m 



